Background: Asia bears more than half the global tuberculosis (TB) burden. Economic development in the region has increased available funding for biomedical research and opportunity for collaboration. We explored the extent of international tuberculosis research collaborations between institutions within Asia.
Background
Asia has 58% of the global burden of TB and eight of the top ten high burden Multi-Drug Resistant TB countries [1] . Many countries in Asia have enjoyed periods of rapid economic growth in recent years and are now classified as middle/upper income countries [2] . Asian biomedical research investment tripled between 2004 and 2012 [3] . A number of respected Asian institutions have done significant TB research. Although there is enormous potential for international intra-Asian research collaboration, it was the perception of the authors that this was not occurring and we set out to examine this.
Methods
We identified institutions in Asia with a TB research program by performing a Pubmed search (17th April 2013) for all articles that contained the word "tuberculosis" in the title, had at least one institutional affiliation in Asia and were published between 1st April 2012 to 1st April 2013. For the purposes of this report "Asia" includes all countries in the WHO South-East Asia Region plus those in the WHO Western Pacific Region that lie in continental Asia (i.e. excluding Australasia and the Pacific nations) [4] . A list of Asian institutions with at least one TB research article was compiled. We identified international collaborations by performing a search of the institution website for evidence of TB collaborations originating from that institution and by a Google search of the institution name and the word "tuberculosis". Collaborations within the same country in Asia were not included, in order to ensure a balanced comparison with the collaborations outside Asia (which by definition are all international).
Collaborations were classified as "Clinical", "Basic Science" or "Other". 
Discussion
We identified a large number of Asian institutions with investigators actively contributing to the TB research literature, as expected given the heavy burden of TB in this region. Most identified collaborations were with institutions outside Asia, predominantly in North America (47.5%) and Europe (36.4%), with a striking paucity of such collaborations within Asia (8.1%). Our search was limited to 1 year of published articles, which was able to provide a representative snapshot, but the list of collaborations identified is unlikely to be exhaustive. While it is unlikely that any major institutions engaged in TB research failed to publish a single paper during that period, collaborative research programs in their early stages may have yet to published any papers and might have been missed. Some research collaborations may not have been reflected on institutional websites, and it possible that there was a bias for Asian institutions to report international collaborations but omit regional collaborations if the former are perceived to be more prestigious, or are better funded. Some institution websites had not been updated for many years and it is possible that more recent collaborations were not detected. Training and logistical support collaborations were identified during the search process but the list is likely incomplete as these would often not result in publication. In spite of these limitations, the overall finding is likely to be robust: that there is both a relative and absolute paucity of intra-Asian international research collaboration. The reasons for this are likely multiple, but the principal one is likely to be funding. Researchers in North America or Europe have access to funding from agencies such as the National Institute of Health, UK Medical Research Council and Wellcome Trust that encourage or sometimes require that funding is spent internationally in resource-limited settings, and allow this in part to support capacity building overseas [5] [6] [7] . In contrast, funding agencies in Asian countries, even those with a GDP higher than many Western countries, usually require that research funding is allocated exclusively to projects conducted within national boundaries, which reduces the incentive for regional networking and acts as a barrier to initiating international intra-Asian collaboration [8] .
A second factor promoting collaborations outside Asia is the existence of historical ties (usually with a common language) that are often accompanied by educational opportunities such as PhD programmes that naturally perpetuate these links. Diversity of language may limit the opportunities for intra-Asian collaboration. We identified some collaborations between institutions within individual Asian countries, but did not count these in the current analysis because our focus was on international (cross-border) collaboration. Intra-country collaborations are likely to easier to establish and maintain, but nevertheless require a degree of coordination that in some cases may provide a basis for expanding to international collaboration. This paucity of intra-Asian collaboration represents a lost opportunity in several ways. Firstly, according to the Treatment Action Group there is currently a major deficit in research funding identified across all aspects of TB research [9] . Many Asian countries regard TB as a national research priority and have the potential to allocate significant resources to this area. Greater collaboration across Asia may succeed both in unlocking additional national sources of funding but may also allow existing smaller quantities of funding to be combined more efficiently to conduct common research protocols that can address questions of high impact and generalisability across all participating countries. Secondly, there is a well-recognised deficit in global TB research capacity, especially to conduct the clinical trials needed to evaluate novel TB drugs and treatment regimens [10] . Given the existing high-level research skills that exist in some institutions within Asia, increasing intra-Asian research collaboration could represent an efficient means of research capacity building. Thirdly, the lack of strong intra-Asian collaboration means that an Asian perspective may be under-represented in the development and prioritisation of the TB research agenda.
A useful step to address the paucity of intra-Asian research collaboration would be to establish an Asian TB research network that can broker the use of regional funding, coordinate research capacity building and training (through observorships or formal PhD programmes) and bring together the expertise within the region to develop an Asia-focused research agenda. 
